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Title: 

POLYESTER COMBINED FILAMENT YARN 



Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive polyester combined filament yarn 
having excellent thermal stability, good operating efficiency, and excellent safety. 
SOLUTION: This polyester combined filament yarn is obtained by carrying out 
polymerization using a catalyst containing aluminum and/or its compound and a phenolic 

compound or a phosphorus compound. 
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Fb'X [X?-;k3- (3,5-y'-tert-7>/k4-bFndfy 
7x-;W 7*af:**-F] . fx [2-tert-7>;l/-4- 
X^VS- (3-tert-7^-;U-5-^f-;U-2-h Fn* y< 
yy'/k 7x-;H r^7^k-F, 
-2,4.6-F'JX (3,5-y'-tert-7'f-n-4-t Fo^f-v^y 

y';k ^y-fe'y, 3.9-b'x [Li-y'-Xf-zw- {/s- (3-t 

ert-7f-/k4-b FO^f i'-5-^f;l'7x-/H 7'Uf^ 
x;M"*y} Xf-;H -2,4,8, KHfF^tf^-tXf o 
[5,5] >7>Ttiy, 2,2-b'X [4- (2- (3,5-v-tert- 
7^-4-t Fadfvv-y^^^^^v) ) xF^-y 
7xX/H 7"n^y, /3- (3.5-y*-tert-7f-;l/-4-b F 

adfv7x-;w) rof^-yRr^^xxT/k f-F 

5*X-[* f-;U-3-(3' ,5'-v-tert-7-?-yW-4-t F'D^f 
v 7 x x/W) r a f 7f F ) > ? y . *79t i/)V-3r 



(3, 5-v-tert-7f-^4-h HoJfy7i ~)V)7u f 
*- F „ 1,1.3-F UX <2-X 1 F u^f y-5-tert- 

7f-;i/7xx;i/)7^y, ^M-y'x^-y y-b'x(3-(3,5 

-y'-tert-7'f-/k4-b Fn*y7 i-W7oW*- 

Fk xf-yyfx (^yxf-yy) fx(3-(5-tert- 
7^-/k4-b Fo^y-m-FU/WTob* tf*-Fh ^ 
-*M f- y y f X (3- (3 , 5- y'-tert-7-f ;F-4-b F* D * y 
7xX>k7°ab;t*-F, F 'Jxfyy/li n-;U-f 
X-(-3- (3' -tert-7^-/M-b F s sSr* +)l>7 x x 
;W)]7-n f K 1,1.3-F'JX [2-* f-^4-(3-(3. 
5- y'-tert-7 b F O * y 7 x -IV) 70 f ^X/P 
5T=Sf y)-5-tert-7f-^7 x -)V\ 7? V% Zimf h Z 

fCSS. iix^c!0d*>, 1,3,5- FU^^-2,4,6-F 
'JX (3,5-y'-tert-7^-4-bFDdfy<.yy>) 1 
y-f y s r F^^x-U^-3-(3' ,5'-y*-tert-7f-;l/ 
-4-t Fo^y7i-M7oW*-h)^^y, ^ 
y'Xf-y y-f X(3-(3, 5-y'-tert-7f-/U-4-b Fn* 
y 7 x x/k) 7a f Jj"*- F ] * t V \ 

[0015] .rtife^x/wumiki^^'JxxT 
;^fi^t«-f i. citcioT r^s x«7^k^« 

[0016] »7i /-;l/3Mt^ft<ottffl*k t 
Tti. ^^ix&^Uxxr^y'^^yffi^ffl*^ 
sKyffti if <o*;wjKyK«»<o^»j£xx ••/ F cot 

fc«U"C5xlO-'~0.01t/W**#* L-< . 3Sfc»4 t< 
UlxiO-^.OOK/l'T**. #% B Jn:i;L 7x/-* 

[0017] ^wmw^m^mm-h u y<b^ 

*X7 yig^-fb^ij, *X7 ^ y^^fUM H*ffc^ 
ft, ffi*x*ylSMt-&ft, ffi^x7 -f y^t^ft. 

*X7 -f vmt-&fafrb%hft£ m&tiz-mttzte 

[0018] #?8WT k *3*X*y!SWfc£». 
-f y^-fC-^tt. *X7 -f v*wi H3WK^*, ffi* 
x^y^ft^tt, S*X7 ^ ylSMt^*. *X7 >r 
y^^ftfcti. -eii-e^TtK ( 2 2 ) ~ ( 2 7 ) ? 

[0019] 
[^22] 




[0020] 
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!(9 



Ut2 3] 

— |— o — 

[00 2 13 
Hfc2 4] 



[0022] 
Ht2 5 3 




[00233 
Hb2 6 3 

— p-o — 

[00243 
Ut27] 

T 

[00253 *%PR<?>*A*>W8Mt-&mb LTJi. flj 

*^R>^xf;k 7i-Wx*yl^i-;k ^y 

ftWW^s. *%0J1c7)*X7 * yiHMfcSWi: I 
■Cti, y'7x-MX7<yS, x'7i-M 

X7^yS^f;K y7i-;^7^yf7i-;k 

7x-MX7-<yS, 7x-/l/*X7^i>fyk 

7x-WX7 a yl7x-;^t>Woai,. 

y'7xX;m7^mt>fP. ^f^y'7x-W 

W>y >4fc&fok LT(i, TIBj^ ( 2 8 ) ~ ( 3 3 ) f 

[00263 
Ht2 8 3 

OH 

[00273 
Hfc2 9] 



002-212833 (P2002-212833A) 




[0028] 
[€3 0 3 

O 



[00291 
Hfc3 1 3 




[00303 
Hfc3 2 3 

q p 

P-CH 2 -CH,-Pv 

o o 

[003 13 
Ut3 3 3 

CCCHa) (ClfcW 

[ 0 0 3 2 3 JJBLfc 'J yft^*<0+"Ct> - 

[ 0 0 3 3 3 £ fc, *ftffiaaM6tttt*«lJfcf-6 U y 
ft^Bjfc LTfct TieHSst ( 3 4 ) ~ ( 3 6 ) TUS 

[0034) 
(€3 4 3 

;>(=0)RW)(0R 3 ) 

[00353 
HC3 5 3 

P(=0)R , R 4 (0R 2 ) 
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[0036] 
Hfc3 6] 

[0037] (34) ~ (36) +s R 1 . R 4 . R 

5 . r 6 ii^ti^'tim.^m , m®. i ~ 5 o *>i*fk* 

t. R 2 ^ R»tt*ivett*ll£fc*aiL j«|8ftl~5 0*) 

[0038] *»>«<ofi«^JlB«*flBfi1-4 U yft^lll 
tLT(i. ±iB5S (34) ~ (36) R', R 4 . R 

5 , r 6 tfmmmttthmx'hMt-smtft < 
[0039] *36#os*£ftHSE**ift-$"* y 

*7.*ylgy'7xX;k 7 3.-)l*X*>W.i'*1-)V. 
7 x X/l^fcT.* VWJXrf-JV , 7 x X^*X*yI^*7 

7i-;m7 -f ygL 7x-/v*x7 * yitxf7k 

7x-MX7-<yi!7x-;k i/'7x-;U*X7 y 
K, ^f^y7x-;^7 -f K s 
M) 7 xx;w*7 7 4 y**iM H4if*«»f feft* . 

^*7.*yigyxf-/wa 5 fc < K#i U>. 
[0040] *jmbwu y-fc-^ftofSfflftfc i/ctt. f» 

ym/t/#yB8£#o£fl|jfc3--7 h*)*;HMc*t IT 
5xio-*~0.01*/W#*L<, S«F£L<(ilxio- 6 
M>.005=E^-CJb*. 

[0041] xmtnmfetmtm&th 7x7-^ 

ateH-fl^FrtfclW* U yfl^fc LTIA. 7x7- 

-ft-S^L *^7^ yKaWfc&ft, *X7 -r y^-df-f H 

*77 4 yJMfc&tta»4>$ra8J: 9Stf*i£HI 

tf±%<ft&LW ZtlCW^T'h. -mttM-MM 
L<r> 7 x 7 £ W-frf-ft fctf* & ylUt 
^»5rfflv^|»i:8il!^vSttor6]±^*^t < < »4 

WtH-^rttclW* 'J >it&bb UT(i. TIBHR 
5^ (3 7) - (3 9) ■C*3*L4fc£»*Jfl^6i:1*C 



[0042] 
Ht3 7] 

i^GORWKOR 3 ) 

[004 3] 
[€3 8] 

P^OR'RW) 

[0044] 
HL39] 

P(=0)R'R 5 R 6 

[0045] (« (37) - (39) <K RM±7x7- 

>\4&*%tsmm i~5o *ms* asa 

Wmmv? x 7-/i^££tfiS*Sifc l ~ 5 oo^t 
R 4 ,R 5 ,R 6 {i-?-fi-fi^!t4fc7KS, mm. 

m 1 ~5 0<7>»kfg«£ at. R 2 ,R 3 «i^-it^fci 

'sdf y/M£<0M?flt£^7 x ^ W- 7 f7Hf^5?#iI 
fll££*X,TVvtfc.]:V>. R*i:R<<7)5fcJgi: 'j Ltt*S£b 
TWCfciV*. ) 

[0046] *»«0)7i 7-/mB«rra-^^rtt#t 
SUy-ftefcfcl/Cti, 0Ufi\ p-hHndpi/7x- 
yp*x*ylL p-h Kn^y7xx;u*x*yg?y'7 
f-yk P -b Kodfy7x^.;^x*yi§^ ; xf-^, P 
-b HnJf^7x-;^7.*yMv ; 7x-;l.\ b'7. (p 

-tFoJfy7x-/K*X7^1 < b'X( P -bK 
odr->7x^;l/) 4>m*1-}V. b'X ( P -tK 

Odfi/7xX;U) *X7 4 y®7x-;K p-bh'P=3r 
•>7x-;l'7x-;l'*A7<yg 1 p-bKoJfj/7x 
x;l/7x-;U*X7 4 yHX^Vk p-bHoJfy7x 

_^7x-WX7<yl7x-;i'. p-bb'o^y^ 

x-WX7^E p-bKo^i/7xX.(l/*X7 4 
yffi^^, p-bh'Odfy7x-;^X7>f yg!7x 
x;p s b'7 (p-bh'D^y7x-;U) *X7^« 
h'J 7. (p-tHDJfy7x-/W .t=77 4 y 
^t-f h\ b*7 (p-bh'a^r^7x-;W) 

-f V**VA K, iSilTFE* ( 4 0 ) -~ ( 4 3 ) 

TIBj^ (4 2) T«S#i4fl:^«*}J:tfp-t HDdrv 
7 x -;l-*7rt f-^a s t < (-if* U\ 

[0047] 
[«0] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(ai))02-212833 (P2002-212833A) 



OH 




[0048] 
Hfc4 1 ] 




[0049] 
Hfc4 2 ] 




[00 50] 
[flS4 3 ] 




JJE*)* (42) fcrCTpSflifltetti: LTH. SANKO- 
220 (3S»S*4t«) ^fcO, ffiflOTC&S. 
[00 5 1] £;rlfc«7xy-/HW£R--^F'?fc*r* 

& y wt^*** >j xx^ Ji^s^taaiirt s £ t tc 
tc, jfr&Lfc#yx*^/i^^^kto±**. 

[00 52] *f6Bfl<07 x /-/WgBSrPI-^-Wtfli- 

c7)£$fi!U- -/ h *>*/Hftfc** 5xiO-7~o. oi^e ;P 
L< . 35£#* t<{ilxlO- 6 ~0.005^/l^-Cfc 
* . ♦fHHTIi, 'J >"ffc#f&lfc LT 'J vofcWifltell!) 

t y >fc&mx'$> & y ^co^ssft^uj t u . y 



[ 0 0 5 3 ] tt:. ±IBL7t 'J yft^BlW+Tfc . £M 
a^DAWat** 1 , Li, Na. K N Be. Mg. Sr, 
Ba, Mn s Ni. Cu, Z n*^®^it^tco2:ffl 

0%. Li, Na, Mg#i:<(C#*U*. 

[0054] *wmm&Mmm&th y yo&»s 

LTtis TIBHfc* (4 4) T'ftSsrLS-fl;^ 

[0055] 
Ht4 4 ] 



0 

OR 2 



M (R 3 0*)in 



1 



[00 5 6] (5U4 4)<K RHi**, 

o^bkisasra-r. r 3 «, mm^so 

4JaTC**. M(J(l+ra)ttc7)^a^^^y?r^-r« n(i 

±fe<OR'i:LTti, mtii. 7x-7K l-^-7f- 
;k 2— 77?7k 9-rvxy/K 4-h"7i-/K 
2 - t*7 x =Mk£tfWfi»tL& . ±1£WR2 LTti 

«itr, **, ^f-^a, xf-/ua, ruevi^, 47 
t-v^ivm. mw%mm. 7i^«, 77^ 

ffiftS<lfc7x-/l^W-7f-/l«. -CH 2 CH 2 

[0057] JJEHR* (44) XmZtlhlt&frW* 
X'i>. (4 5) T*£ftl>ft£%^iMfK$ 

[0058] 
Ht4 5 ] 
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R 1 — CH,— ! ?— O- M <R 3 0') m 
' 1 

[0059] (3U45)«K R'»i*J|M»S*Rl~ 
3*j/;Hi*fctt75 1~5 Onmt 

m&z&t. mi. **. imm-sonmw 
tttmm i~5o <rimwm*m . iut i jy±o 

%&. MttO+rtflSW&IWrf-sryfc**". 

ti i/* ^H^IISSIfllJt^^Ji^^ x xa*» 

±ia<0R> k LTli, Wit* . 7i-;k 1-77* 
;k 2— 77?-/K 9-7yxU/k 4-t'7x-;K 
2 - t'7x-;U&k'*W4>iia . R 3 o- k LTttWi 
If, fcBHttfeMtfy. 7;P35-M*y. 
4:ty^7^f-^7*by4^yftk7> 5 #if £>ftl>. Jb 
IB l/c u yfk^o+T-k . 9f#sm»£*rt*fls£» 

[0060] xfBsS (45) <0+Tt>. M#. Li . N 
a, K , Be. Mg, Sr. Ba, Mn, Ni, Cu, 
Z n *» fcaffiSftfc t> OS: ffl v ^ fc f«vStx<0fl±£!>£ 
Ll\ ;ixA.^0*>, Li. Na, Mg** 

[0061] *ftffi*>y yco^mmt^t txa. u 

f-?A [ ( 1 -77^) ^^*X*>-l!Xf-;l/] , 
7MJ>?A [ (1 -77f-;U) ^/M^tfylSXf- 
;H , v/^y^At'x [ ( l-77f-^) 
*y»x^/H , #'J^a [ (2-77f-/W) **/u* 

X*y®X*/H . 7^y^t'X [ (2-77* 

^^;w*7.*yijxf-^] , Uf-^A Kysy'/w* 
x*yiif;H , ^HJ^a [^y^/i/*x*y®x 

. 7^y>)At'x [^yy'/i^xtfyigx* 
/H . <U D^At'x ['syyMa^ylxf/i'] , 
xhoymt'^ [<yv';^7.*yiSxf-;H . v 
ytfyt'x [<yy>*x^y®x^-;i/] , ^y^u* 
x*y»7HJ -7A. v/^y^Aa [\yy>ta 
*ygg] s -t-MJ^A [ (9-ryx'j/p) .x^/i^x 

*y$x?-/W] , ?^y>>At'X [ (9-rvX'J 

iv ) ^ f-^*** y®xf-^ ], th'JW[4-tH 
[4-hKodfj/<y> ; ;w*^*yi?x^n , 

U-^no^yi^l/tfXJfcyl^xxyU] . 
* : s*7 A h'X [ 4 - ? n aKy : J)Vfc*fc > l£x* 
/l/] . th'JW [4-7$/ / <.yi'>tf*tfy®t><* 
/H . v^-y^At'X [4-75 7 y <yvVU*^*y 



8t**/H > 7xX/W*X5fry$7HJ'7A, 1?%^ 
^At'x [7x-Wa*^Sxf;W . MEiSt'7. [7 
xx/i^x*vKxf-;l'] &k*AW£>;ril>. Cin.fe<7) 
U-5"7A [ ( 1 —i-y+fr) *f-/t'*x*yigx 
f-/H , -J-h'J^A [ (l-77-f/l') t+fl/fcz&y 
®xf-/l/] s ?ny-)At'X [ (l-77f-;H 

;Wc**yBxf7W] . Uf-^A [^y> ; ;w*7.*yS? 
x*/W] . -M-'J^A [Ky'JiVXZftyM^iV] , 
-7/^£y7Ah'x [^y^^x^y^xf-^] , Ky 

i?MttX*>Wrh\)<>&. ~1?*l/*7hMX [Kyis 

[0062] *#Haa£«a£«jfct*s!^4 
ij y-(c-&%T'j)i) u y^Jgm^-^itis Tie-/s^ 

(46) "C*Sii6'fb^lW i fea!S?$<i*^< fc 
j|lA»<i,&£t>OT'*>&. 
[0063] 
[€4 6 ] 




[0064] ((S(46)+. R 1 . R 2 ti-?-n-entt 

F»$U~3 0<0#t(bi<*»£SH\ R 
3(±. ?J<*, ^^l~5 0^k7|<*«, 
JiT^a* ^W«**trUaR» 1 ~ 5 OcoM-fbK*»2: 
R 4 (i. **, ft«»l~5 0<0Wb*S^. * 

tmttci*T>v3*i/jvm&tzit*>)v#->vzizts§m 

tf, jJcIHfclMtfy, 7)Vn7-bJ*y. 7-bT-h 

47ty*?7±*)V7*. v va *y%Ztfmfhti& . 1 

ttl£Lt<0MR, iliO4fcttlJ»Lt0flBfc£iiU 1+" 
{±4WT-CS)S. M(i(l+m)(it0^Ji*f-7fySrS-r. n 

«IggiajS^iiS^jt^7 x x;w^»7 7 ^tg05r#g 
[0065] ZtlbCD*X% . TEHBW (47)^ 

k*«»*L^. 
[0066] 



[^4 7] 
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[00 6 7] (5$ (4 7) M n *tenffiC9&®;>?f-:* 
y£SH\ n{il. 2. 3*fctt4**t. ) 

[0068] ±ia^ (46) ttzii (47) t , 

M#\ Li, Na, K, Be, Mg, Sr. Ba, M 
n, Ni, Cu, Zn^jfflRSitfcfcWSrfflV^kM 

[0069] *ft!9tt>tt£0 f y*>AMfflfl:£»i: LT 
li. 'Jf-^A [3,5-v ; -tert-7'f-;U-4-bHo :J f>' 

'<.yv/W;x*ylp:f-/H „ -t l-y^A [3.5-^-t 

ert-7*?-;l/-4-b h'P* i^yx/M^XtfylSXf- 

, th'JW [3.5-x-tert-7'f-;l'-4-t b'P 
*i/Kyi/)V*7s-fcVW] s ^'J^A [3,5-x-tert 

;W] . V7"*v"?Ab*X [3,5-^'-tert-y^P-4- 
hb"P^-^ / <.>'>'>*X*yKxf-;H , -?/*i<"7A 
b'X [3.5-^'-tert-7'^;l/-4-h b'DJf^yy> 
*X*yK] , ^'J'J^Ab'X [3,5-y-tert--/-f- 
;k-4-hh'p^f>-<y> ; ^x*y^^;H , xh 
nyf)At'A [3 ( 5-^-tert-y^;U-4-t Hp* 
s^y^**X*y»Xf-rt'] , ^'J^Ab'X [3,5- 
v-tert-7"f-^-4- b KD^f^yy/^X^yl 
7x-/H , vytfyb'X [3,5-v-tert-^;l/-4 
-t Fp*v^y>^*x*yl?x^/i'] . Xy^b 

X [3,5->-'-tert-yf-;l/-4-b KP^^y^* 
X*ygp^-;W] . «Ht*X [3,5-S>-tert-7**-4 
-tKP^^yv^X^^KX^H . ffilSb'X 
[3.5-^'-tert-y^-;l/-4-bHP^^<yj/;l/*X 

>7A [3,5-> ? -tert-7'f-;l'-4-b h'n^r^y^ 
*X*yI?xf-^] , tM) "7 A [3,5-i^-tert-y 
f-;l/-4-b KP^i/^y^tfX^V&xf-;!/] , v 
[3,5-v-tert-7>/l/-4-b h*P* 
^y^*x*yS?xf-;H U>. 
[0070] *J6Ww»'J<!0ldBB!B»i, U vf(£M<nrr 

aril- 5 x^Aiatufiwr^ sx^Afli^HK^y yfl;£ 

yy-ft^wr^sx^Aigtti. 7/vsx?a«£* 

JJWrW*** <#* U*. y yft^feWT^Sx^Aig 

y r^s--) ajs& tr*% * ni. . 

[007 1] JJELfcU y*fc£W0>TA'5X'>A«0)+ 

[0072] **^a-&««s:«sjw* y Wk^WO 



T^Sx^AJgfc LT<i, TIE— JR^ (48) T«£*l 

[0073] 
Hfc4 8] 



O 

R 1 -{CH 2 ) n -P— 
OR* 



or l m^r'o-), 



1 



[0074] ((*(48)«f, R'tiTKS, ftXftl 

wmmzm. r*i±, *s> K*Ri~5owiwfc 
U3?a*. nttijajb^aBRia-t. iwfc**»iS'* 

[0 07 5] ±IB<9R 1 kfai, Witf, 7i-;k 
1— f-7?-;K 2— J-7?-/k 9-7>xy;k 4-b' 
7i-;K 2-b'7xx;^t>W^>ixS. ±ISOR 

-^yrpb/us, n-r^;wa, sec-W 

t e rt-WS, ««Sc7)B§«a. 7xx;u 
ffi, 77f-;P-a, S&Sft^xxyi^W-y^-aL 
- C H 2 C H 2 O HTa**l&*Sr 4f*«Wfe*l* . ±IB 
(0R 3 O-i: LTtitWitf, *^-fbtt-f^y, 
b-f^-y, xf-l/y^yn^-h-f^ys 7'-fer-h^ 

[0076] *9KJK>y yft^HKOT^Sx^^ffli: t 

Tii, ( l —i-y+A>) yf-;u*x*y®?x^-;i/OT^ 
5-t7AJg. (i-t7^) ^f-;i/*x*ySKor;w 
sx^Att. (2— ?-7f-;i/) ^f-;i/*x^yKx^;p 
cOT/l-Sx^iJS. ^yv';l/)t:X*yl!X^-;Ucor^5 
x^Atg, ^y^w^x^yKOT^Sx^AS, (9 
-ryx y;i/) ^^u^x^yKx^uor^sx^A 

ti, 4-b h'pdr^y^jfvX^yKX^/KOr/WS 

x Aig , 2 - y -f^y ^vi-* x * y g?x f-ywor ;w 
S - ^ as , 4 - ? p p<y i/;u*x* ym 7 x x^o 
r;l/ S x>7 ah. 4-7$. so i/';w*x* y|£/> 
or^sx^Aig, 4-y h^v<y^*x*yK!x 

f-/K7)T;U$x7Atl. 7xX;l/*X*yKxf-;KJ3T 
yU5 X^Aig^rt'^W^tll.. diX^^t". (1~ 

j-yj-iU) ^<f-;w*x*yisx^;W{7)T/U5x»>AS, 
^y v';i/*x^yffix^-;ucor^ 5 x«?AJ£#fc < tlf 
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[0077] ^mwmmmma. tie-hka ( a 



c?>1itt L^'J yfk^coT^Sx^AJgkii, TKHR 
sU 4 9 ) T^ft^k^^SiRSit^SK k i> 
-SA>£>3:l>t>W>ik£S?. 

[0078] 

Hk4 9] 



HO-^-(C'H 2 )„-P-0' J AI**(R 4 0-) m 



[0 0 7 9] ( (A (4 9) <t>. R 1 , BWW* 
SaHRl-3 0WKfly|caa**'t. R 

tiT^n* £-£tf0t*f& 1 ~5 0 <D0t4fcfc*S£ 
fit. R«li, ft*Rl~5 0tf>*Mfc***» * 



LX'\^Xh^\ ) 

[0080] ZtiL>CD<PX'i> . TiEHR* ( 5 0 ) T'« 

[0081 ] 
Hk5 0] 




CH 2 -P— O- i A! 3> (R 4 0-j m 
OR 3 



[0 082] (A (50)+, RHi. **. #*R1 

t^m-5 0<0»K*S£*H\ rms* #*. 
l~50 wftflyWKfi , fcttT/wa * y 

fcii^yu^^^^tf «aa» i - 5 o^k** 
mm^LX'^xhzw ) 

[0 0 83] ±iacOR3fcL-tfipiRJ£. 

sec-WI, tert-^f^ 
7xx/ug. «»S*ifc7i- 
-CHzCHjOHT'fl^itSa&k' 
WfiiW, ±f£OR< O- k LTttWitf, 
-f^y, T/U37--M:t>\ Xf-Wy/yn^-M 

Tj-y, 7-fer-M ^y-^T-fef-^T-fe WMsvtzZ 

[0084] *%>Wcr> y v\Y£Momv 5 -V&fe k 1 
x\z, 3,5-y'-terL-7"f-;w-4-t Ko^y^yyvu 

fcZft yifx-f/KOT^ S x r> Ata s 3,5- v -tert- 



/U* -^Afi. 3,5-^'-tert-7'f-;l/-4-t Ho^fv 
<yy*;W*x*ySH yrnt;U«0T;P5 -wa, 3, 

5 - -tert- ~f *iV- 4- 1 b' O * i^y ^ * f 
S?7 x x;l/(07;k S-WS< 3.5- y'-tert-7*?-;W 
-4- h h' o^r y<y >&<7)T)l- S x^ 
&k'*W£:rii>. £*l&0>'t'T. 3,5-i- : -tert-7' 
•?-^-4 - 1 H D * y^yy'WX* y&X^KWW 
5 x->A*S, 3,5-y-tert-7*f-;W-4-t Fa^fx< 
y^/utfx* yi^f-^^/wsx^AStfk < fcff* 

[0085] #*5rCtt. 'J yft^ftt k'CP-OH^S: 

U«5:< k i— yfirf * 'J yfk£»£fflo&- k##* 1 
o. *fMH«0S£««*1«l£1-4#* u>y y-fk&tt-e 
&£P-0He-&&*J«fir< k *>-o*t4 'J y-fc^ftktt, 

^■?-rttP-0HSr^< k t-owfs y y-fk^t-cbii 

P-0H^$:^< k t— o*'tS*x*yK^k^Sr 
fflv^S kM^vSttO|fi]±^^# to. 
[ o o 8 6 ] ±!EU: y yft^ttw+T-t . 

[0087] xmnmmmmmt&wmG&'j? 
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(51) TfteJUfc^art^atRSiiiiJ^ k i>- 

[0088] 
[ft 5 1 ] 

0 

a 1 -<cn 2 )„-P— OH 

OR 2 

( 5 1 ) RMi**. fl»9fcl~5 0*>*fc* 
fcttT 5 ya$r^tJ^^ 1 ~ 5 OCD^b-k^SfcH 

mttdiTiva* vivmi-stsmm. i~5 o wK-it* 

JJB^R^LTtt. Witf, 7x-(k 1— 
;k 2— f7?-/k 9-r>X'J;P. 4-t'7i-/k 
2-t'7x-/^k*W£>i'i&. ±l£OR 2 k fCti 
flitf. #SL ^WS, xf-/W3L 7nt;H, 4 7 
7'PtVl/S, n-7f7l/S, s e c-yf-^S, t e r 

arsis srut y x -iVgfrl- 7 ?7k& , -CH 2 CH 2 
O H"?***.*** k'*>W &it* . 
[ 0 0 8 9 3 ±ffi U: 'J WhH^+T fc . ^SStffiit 

[0090] *(fcW>P-OHttAt^«5r<J:t— 

-fa y yft&fot ixit. ( i —ty**) 
#>"ftx*7k ( l -7-7f-;k ;*?-/k*x*ylL 
(2— >-7f-/v) ^f/^^^ylixf^, o-^/iofc 
xtfvRxfvk O^yl^^vK. (9-T>xU 
/k ;•< f-/l^7.* y|£x^-/k 4-t Ko* x^y^ 
*7.*y|§xf-;k 2-^f-^yv>*^*yjKxf- 
;k 4-?nD<y^7k*7.*yig7xx;k 4-7$ 
/<yi/;i/*7.*yS!yf-/k 4-> r-3-i^yjM-* 
xiby&^+MtZlfiWfklxh. ^tih<r>«¥X\ (l 
-^7f7k >f7i-*;**ylp:f-/k <v s Jiv-fcxfr 

[oo9i] ttz-^w^X'm^tih«t u^j y-ft-s- 

ttk LT«. P-0H*S-&*iWr< k fc-o*rr*«)e0>y 
*«£*>'J y-fk^kti, TAB-** (52) T*£iX 
[ft5 2] 




[0092] ( (52) 4 1 . R 1 - R«l4«lW* 
AC**, **SU~3 0^IMyJc**i»'t. R 

iSQiffc l~5 0OHHK**2, *I?24*: 
ttT/ua* ^/t«&£trjRSft 1 ~ 5 0 *>ifcffc*#« * 

* ^/l^<OJKW«t < WW6«3&^ 7 x x/K-J-7 lHk£ 

[0093] Ztlt>C0*X'l>. Ts&-m ( 5 3 ) T'H 

[0094] 
Hfc5 3] 



mO"-6>-ch 2 -p--oh 



[00951 <^(5 3)+. r 3 «. mm 
~5 o 7jc^a4^{±r^3^^a2r* 
trDSKR i ~5 wmvm&zmt. mimmt^ 

[00963 JifBOR 3 k LT{i0"R(;i\ *#. ^f-yp 

x^;ws, rnf^a. ^vrntr/Hh n-7> 

;kg, sec -7f-;l/S, tert -7f7k3|, ««!^ 
JEflfiSe£. *7f-/US, «8l2*lfc7x- 

;ua*M-77 % /m, -CHjCH 2 OHT'*$tlSS'5rk* 

[00 97] *«BB { oP-OH|S-&^«<.kt>-oW 
-fS^wy Wk^Dk LT(i. 3,5-v-tert-7^ 
;U-4-t Fo^i^ys^*x*yip:f-;k 3,5-y' 

-tert- 7*^-4- 1 h' isKy is/lXX* VW* 
-77k 3.5-> ? -tert-7>;l/-4-t Vn^^KyiSil- 
*X*yi?-f yrn^k 3,5-v-tert-7f-;U-4- 
t Kodf^y^'/l/^X^y^xX^, 3.5-S/-ter 
t-7f-yP-4-t Va*is<y&l>*>zili>ftl*?9T 
3,5-y-tert-7f-;W-4-b HP^f v-^y^/W 
^yt^t'W^til.. iix^co+T. 3,5-^* 
-tert- 7f-/k-4- h h' n df y'O'y'WX* yi!x 
^-/l/. 3,5-^-tert-7*f-;W-4-t Kodr^yy/l' 
*7,* yfg^ t < tff * L v\ 
[ 0 0 9 8 ] »4 U^'J y^ttk IXli, it^X ( 5 
4 ) T*4>*>$*16 y wb^ww^ns . 
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HL5 4] 

R l -CH 2 -P(=0) (OR 2 ) (OR 8 ) 

(su 54) wimmm 1 -4 9cr>m&mm. t 

r* . R3 mtiztim. iz*m. mm 1 ~ 5 0 nmt*. 

ttz. ^zmt<ii. (54) W,R 2 .R 3 ?> 

[00993 immz^m-h U y'fb^ftO^WSrW 
Ttz^-f . 
[0 100] 
Hfc5 5 3 

o 

/=\ » 

^J^CH 2 -P~OC 2 H 5 
OC 2 H 5 



[0101] 
Ut5 6] 




[0 102] 
Ut5 7 ] 




[0 103] 
HC5 8] 




o 

II 

CH 2 — P— OC 2 H 5 
OC 2 H 5 



o 
II 

CH 2 — P— OC 2 H 5 
OC 2 H 5 



o 
II 

CH 2 — P— OC 2 H 5 

OC2H5 



[0 104] 
[ft5 9] 




0 

CM 2 — P— OC 2 H 5 
0C ? H s 



[0 105] 
Ht6 0] 




O 
II 

-CH 2 — P— OC^Hs 
0C 2 H s 

[ 0 1 0 6 ] ifc. *5MHtfflv>4 y yit&mt. fr? 
[0107] *&9toWKfeimiffli-i*tf&* 

>{tGmt* TK-ft* (61) TSSSftS-lfca 

[0 108] 
Hfc6 1 ] 



V 



no 



o 

II 



~y}-(CH 2 ) n -P-OR 4 



OR" 



[0109] (JJ2S ( 6 1 ) «k Ft 1 , iVUtth/tti 

aae**. ft^i~3owiwfc**s£frt-. 

R3 , R4 li * iveft&i t** . 1-50 

w ) 

[01103 JifiHfcS (61) O+T't , TEHR* 
(62) ?*Sil4<ffc£**»fc»ffiS*t.*^fr< b t- 

[0111] 
Hk6 2] 

> o 

HO-T^— CH 2 -P— Ort 4 

[0112] (JJBS (62)*, R 3 , R 4 (4-^fX-fil 
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tt7/P3*5'/l***trft*R 1 ~ 5 0 V>mVm&i 
[0113] ±fB^R 3 , R* t LXltMltt. **. * 

tz? ^=.)^m>i-y-f-^mF<7)^mm. -ch 2 ch 2 
[oii4] *«««o«f«<oy yte&tot. LTtt, 3,5 

- x— tert-7>;l/-4- 1 Ko^f S/'O'^MvXtf y 
iyM yrofcT/K 3,5-i"'-tert-:/^/U-4-t Ko 
dfi^yS^jfrXtfylte*- n-7*f-/K 3.5-x-ter 

fy;K 3.5-v-tert-y^-;l/-4-h Kn* v-^yi/' 

T, 3,5->'*-tert-y^-4-h KDJf^>y/l/* 
X* y®^^ ^ri'/k 3, 5- ^'-tert-yf-^-4- 

[0115] *^c0M^M«Effiffl-r^** { a4 

s'jou yft^wi. ase* (63). (^64) x-m 



Hk6 3] 




[0117] wj^y yte&nzmm-t&zb££ 
s. 

[0118] ***0>J Vfc£»*)ttJli*fc LTtt, ft 
■y h {Ot/MRCWLTO. 0001-0. \^)V%ififtt L< , 

o . oo5~o . 05 * >v%X'h h z t tfz h iz a? 1 L 1- > . y y 
<k^^^n** ? o.oooi : E;i/%*S!<oJ*'&^{iaa)P$(j* 
iftmZti&W&tfb 0 . 0. lt;u%Sr«fC«aiiTt 
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[0 119] >J yfc£»*ttBHt-f . 7.fPS-->A^ 

[0120] ^mmzxtm. ±&<?>m'M<?)ivmm$: 

Wr£ 'J y-fk^Hiwfflfflt X 0 . ^SttoffiT. lift 

-vj*t i x ^mns.^s.x'b+^tm^m^'i- 
im&mtmkti* zcom-^mu^mntiz t izx 

h. *vmm yit&mzKix oy®*v vxwj 
>Wfto l ) ym^T^imnlxbmmm^hii 

ft. zxititfk. y)\>v-vMtem&n&E&ttv 
*XT)v&%mm*-&irt:xmLxi>, mm& 

[0121] J^<0*aBi. TiVii y&ik 7;l^ U± 

x-hhztmtL^\ itz-nx\ *jwjfc*$wt7 

ztmt i^mmx-ht. frfr&%,2&mtt®ftz 
mmz*$&z#hzt\±, i>^vyyyzi-)vcr>XE 
j&smi?zM%£totxm8m&smt>. vtiXKm 

X'hh. 

[0122] T)l^-*7Mk&mzTM y&SWfc£ft 

hbK Tivt y ^Ja^k-^)X{i7;i/^ y ±riifem^ft 
<j . «c7)»*tt^^fttt*%T-r 4 . 4 Jt Tivtj y ± 

3 k-rSk^'oti^yxxT^^Stt, 

i>^<^4. 7;^y^m, r;^y±a^«MW3-e 

;HSttcWtT. lxio-Hli.0. 1^/W%*}|ST'*>4 
ik*W4U<, «fc0#4L-<.i5x 1 0- (i -0. 0 5 
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WXX'h*). $A,t»*L<{ilxlO- 5 -0. 03 
9 . ^C»*t<{±, 1X10" 5 ~0. 0 1 

c7)ffiffl*M*so. l*;U%W±Kft&fc^£14Wffi 
■ajjnxi^Sfc^&^^itt-i.. masixi o-^ 

)v%*mx'\t. mm ix t, ^mm^mx-m^. 

[0 1 2 3] *^fcfcV^TT;l/5-^AtL<{i-e<7) 

(i. Li. Na, K, Rb, Cs. Be, Mg, Ca, 
Sr, BafrmtR2tl&'J>-%<ti>imX'hlZttf 

s/*/ntfyss» *». mm. yy&. ***y 
m. mm. mw-mm. mm. gmzanmwi 

m. 1-y ?is>Aii/-fcym%b'<nWk*>\'*>W&. ? 

-rDi^i/, i so-rn^y, n-yb^fy, t 
e r t -yY^i/ttWTlVa^VJ V . 

*BMHWrif*«WffetL6. .I;h.£>?)7;k#y&E. 7 
)Vij y ±H4*l* fcte*;ri&tf>iT:£ft« o h . im\\M 
tpcD7;i/#yiio&v^«£fflv->&*§£\ .rix^tixf- 
uy^y a-;i^ox^--;wt> L<{±r;W3-;^o^ 
u:< n*ma***fc*>. *8ifrcM£* 

$^>ic. TKK-ft^or^ytt^^t^Srffl^ 

S-^^tiKyxxr^JP^W^SiJKJiSSr 

fifi-jT, *%BB<or^y^JB*^{i-en^<o^ 

T h ^ti . 7/1^ 'J &M,h h v T )Vi] 'J ±W£ 



Hndf^;^yi»a. wil yy»> ***y 
it. y y^7j<s, sob. m. 

RflSHrc**. z.tit><n*X'l>%h\z. m&^Z*? 
A^(oi>%zm<owi&frh. 7)vt>v-kmibh^\mv 

<mtm& lw 

[0124] *%HHtffiffl-t 0XX7-M*m8&t 

rtv*—? (ts) tfTitt < i ) zmttztmt 

( 1 ) TS<0. 30 

toeu t smiwftse ( [ i v ] i ) mo . 6 5 

d 1 /gcoPET 1 g S^5^S5»ff CWl 1 3 0-CT' 
1 2B#raKS^t^fS. ^raBMW»H»TT3 0 0 
TJfcT2i«iai8IMmt«a$LfcfiW)Btfiilt ( [ I 

v] f ) d&tiz£r)m.*tiz>%.mx'hz> . # 
yfc«s»u, mtm.miAZ 5 @uuji 0 ig Ltmz 

1 0 0To r rk^SidtCfflRSUAL-CaflfLfctt 

TS = 0. 245 { [ IV] f -»•« - [IV] i 
-1.47 } 

TS(i, 0. 2 5WTt'J>l)Ct*U9»*L<, 0. 
ffl-r&sK'Ji^T/Wi. »UMl3cStt''«5^-^ (TO 

s) *<TiE5S (2) iMfctitdWiU^ 

(2) TOS<0. 1 0 

TOSttJMWI^LfclVjftittO. 6 5d0 
X:-C12«HBBl3SttjlLfcfc«)0. 3gSr:<f5XK^« 
{IA<17 0°CT'l 2B#ia 1 /gC0PETlxr>'y^--y7"^ 

»«»»Lr 20^7 ^^xrmmt lx 1 3xa% 

^Ucf^ i/V*y>VX^mLtzQ%TX'2 3 O'C, 1 
TOS = 0. 245 { [ I V] f 1 '•"-[IV] i 

-1.47 } 

[ I V] i fcllA* [ I V] f Hi^ft-ehWBKIttJ 

fc *s!3i»a<o iv(di/g)^t. y y 
mtrz^Tx-tm-t **8c*wc* to stt, 

J:0»tL<t±0. 0 9WT. SfeK#4L<«0. 0 
tt. BJD7K*W^j<-^ ( H S ) tfTKA ( 3 ) Sr 
( 3 ) HS<0. 10 

( h s immms ix t# ktiim^&i)^ o . 6 5 d 

l/g(S«i!HU: [IV] i ) OPET^)f -yTSr^ 
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mm lx2o*'v ssaixreamt ix 1 3 o-c-e 1 

2lfflU£aettUgL 1 s lOOmlkft 
iCt'-tf-KAfU 1 3 0TXML JoflE 

Lfc*ffTtc6eHJSff Lfcft^BPfirtt* ( [ I V] f 
2) *>fe, ^fciOIWSfiftRftT**. 
HS=0. 245 { [IV] f 2 ->•«-[ IV] i 
-1.47 } ) 

53St-*-Ott«38W4 U^. HSIIO. 0 9& 
Tf*6ii:* t J: l 3ff4L<. 0. 085&TX'h&Z 

/Wi, ^UxXr-'^jS^-^ffl (Haze) * J TI£ 

sU 4 ) SriUfc-t^ bifflt l>\\ 
(4) Haze<3. 0 (%) 

. Haze {i?SSJltt-& Uzmfkmm 0 • 6 
5d l/g^'JXfl/yfl'7^1/-b (PET) 1/ 
i/'yf-.yT^p-^007xy-;U/l , 1, 2, 2- 
^ h ? ? onx? yco 3/ 1 ( fifiifc ) £®M 
LX8s/l OOminWWibL. ^-X*-?ZRl^ 
XW%.Ltzm**~t, Haz e^ai^i, -t:;k&l cm 
Wr/l'fcffifflU ±fB?t?fc£ft«LT$l5£L£. Haz 
ett, ±0«F4t<t±2. 0J2TF. $<bt»4U<(i 
1. OjaTCJb*. #3HHfcl3VYt. TS.TOS.H 
S, HazeZmfetltzMzmtZPETUityl- 

mmcoi/v>y-B : vt<oui;yj--vTzmmtz>. ttz 
& fc'jWJ^-es «. . i 3 ic L -cit^n^ u s J v & <y 

rii^Hh, l&fMfcK i ft aftliBfefeJii^SWSr *><o 
imbtil. z<r>i.o\,zLX'&b1xtzV : J>**/7\i.. 

±, ISAfttc J: ft e-fWHSfi 4 4 T#> ft . 

S!]^ffltcffloftW'^yf-77 , <0^tLT{i, Witf. 
£§ift3mm. SgiB2mm«y | Jy/-M^i ; >' 
3-y7"£ffiffl-fft. 2|s«HJ<0sKUx^r/Hltttfc:t±, $ 

yUKft LT 1 0 p p msHB^JtCJfifcrt'*** 1 * & 

mmx-bi. 



[01251 3A';l/h^Wi^flSft3>ftSS^a^ 
&tt£WLT^ftCifctift^tvCuft*>\ iiirj&oidfc 

ft. *»B.Bt:J:*iarft<9<ift!K , Jx^r/MWt»i> fei® 

co J; o Jfi«J*CWlOK i ft*HB»£* J, 8WCfc^ i 3 * 
»fifct»tft^ fc fci 0. ^^tift^uxxr^ 
iS8cOB^ft$tO{ST$r|BCl'tCi:^<^€i$:$ fetSS* 
WJCffljfe-C* ft . fct**»ffltc*5»tft 3^ Hfc^ft 

[0126] 3>WHt*Wfc LTfcmfcRjaifcv* 

yi?3A';l/ht5<J:^ilf>c07Kftft^W^iift. * 
[0127] 37</WMfc&Hwaan»i. S^WCit 

nft y t t s aji^ 1 3 xiv vm- 

vy&frffi 5 0 p P mJaTs&O, XrtlVYWrf-l* 10pp 
m*^t^ft^t*W4LV\ iO»4L<(±T^5- 
^JUW.=f-t OJliVYWX-vy&fflfi* 0 p p mJjTFio, 
nyN*;i. bffi^ (48 p p mOT> $ k tff* L < l±T;WS 
x^ AM?" k h H?tf)£f+tf 2 5 p p m WT* 1 

3 A/W «fti 5 P P mWTT'S) ft . * 'J X^f" 7U 
wm&i£!&0>fifr f> . 5 xt> Ajg-? fc .3 y h 
C0^lt* ? 5 0ppm± O^V^Cl t . n^VL-MI^U 
0ppmWTT'J)ftwi:*W4LV\ 

^ co^ft4* J 0 . 0 1 p p mi 9 £\A,r k»<*f t U\ 
[0128] *^tfc(tft'-K';xXT/l48*icO»iiC 
fflv^tlft--K'Jxx^a-^{is Jfflii: LT*3WJ*> 

jatft«^ti, rW^^^kxf-^-y^yn-^tc 7 ) 
iXfMt, SSI^-fft^a. t>U<{4, f^7^ 

l^^ttm<n\yiix<nmxhmzbtfX'%%. i 

[0129] *%Bf1co{«t4. fi-^RJEco^^r^-fxx 
ft. fflxfcf, rl^7^/UKv.><f-/l-^i:'co> : ^yl'^>'K 
-;ut <0XXf-;W5S«Riet J: fttt^ti. 
*xh.ft*«. iiife<ott«fcftir. i>U<(i-ii^co)tt 
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fc «t o x t #y x^T/n»at * wttca l^'J^t 
*nwrc* o . 16* • * 2 xt -v o umm 

[0130] *fMH^S£«J»i. SltrKJE^ffig^S 
PTC»eWc«»t4 - k ^ • «itfx*?JHfc 

[0131] *mnw^m&mto(ii&i^ m& 

*3Witf>7 x y-/WWL£»t> KJi'J yfc£ftk *f 
£ttk flfcfldtfh mi< tt7 x y-;U5Mt^*t> L < 

[0132] *mvminMmt. 7>-f±>it$%. 
<?>m.-£?m$: . ztih nf&ftnmMW&comti:* y x 

[0133] fcfc'U ryftvft^t LTfiSn-L 
50ppmWT^ftT ^P^IIgT'J) S . J: 0 L < ti30ppni 
50ppbJ: OIK &S7y ■f-ty^WBSaWBi 

[0134]** yft&^k tTt4fi^LT»fe<x4,-K 
'J v-C*f Ltl0pp«iiaT^>«5fflt'®!nif 
J>6. J:"5ff*t<J15ppi»WT. S&eff*lKli2Pi» 
OTWftT«Jlrt- 6 £ k Xh & . -r * V W»SSr IOpp 

[0 13 5] >M^-*Afl:£«fcl/CI4*£l/Cf*6 
fLS ?K 'J I^f^+K^^'f^ k LT20ppmJ^ 



PPmJilT^ftt^sSirf I) i k T'£> 6 . J±oM 
Jnft S:20ppmJ; y#<-TI»k3XV- Wfc^H fc £ 6 fctf> 

[0136] xftWimemi&m^xxv^xTivz 
fi^tfcRfcii. ryf^yO, T^yft^tivx 

l>. 

[0137] ^gjvjflv^fi^yf-tyfc^ftk r 
?yfLi^k rVl^x^Aft^fcitfxx^ftfilt 

[0138] ftftWfcfi. 7 W-tVrt&ftfc LTtt, 

y, rm^/ypw Ffc»wwfWu ztih 

[0139] tit. J-fyit&fatlXliThy-n- 
rn ? *- K fhyJVm &V? 9 *- h » 

^— h, f N5-te r t -T^/H"?*- K Th5 

[01401* LTy/^-^A-fc^-ttk LT(i~^t: 

[0 1 4 1 ] xX^tlk W+frXX 
***rA h\ ^f-;W7xX;l/XX^-df9"-f K, fh5X 

drHf-f F , h >J 'f V T^IVXXTtt- V. x*7 x 

7"r;WxX-9-;U7r^ F, >-'7'r^b Fo^^xXjT^ 
■9">fF. xr^x^yyylP6rk* 

[0142] WJCf^ijxXf^fcll 
y^2r -irtf»& /W?K J: If .lit ^w:Xr 

tt»w**»^atf*i&Hi*fcnz«ia±k ^y 3-^ 

n^xxx;i*ttf^ft#^«&t0X *fc{4ffl« 

[0143] if*>fo$ymk ix a. mm. -?nygt, 

-n^m. 7)V?ivm. ri/'tyK. t^yyK, x^ 
yyK. r-b'7^yKs t/^yg, rfjy^iv^y 
sl Fr^y^^yi?. fb7f*yy*/^y 
ffi, ^-tr^y^^yil. l,3-y;n^y 

1 , 2-1/9 u^*+ry it* >i>$y&. 1.3-^^0^ 
Jf-ty^^TKyK. 1 ,4-^^n^df^y^/W^iy 
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tizm^timmmrnm^^^y^ttzuzti^co 
x^Tim^tnmw. 7-?;hl -?wyiL a yn 

7y/HL ri^y/HS, 5- (7;k#y&®) 
•iV7^;m, ^7x-y». i,3-77^^y^'* 
;W--Kyit. 1. 4-7-7 1,5-7- 
7?i/yy*^iXyS, 2,6— -^ywyj^i'tfy 

2.7-7-7^V>v r */^>'S, 4. 4' -h'7 

xx^i^/i^yiL 4, 4' -f7x-;wx;i/*y^' 

4,4' -b^x-Zl'X-f/W^^^^ 
IL 1 ,2-t'X (7x/ d f->) X^y-p.p' 

[0 144] Zhb(Oi/j))lXvnv>ohr-V7 9lVWl 
fe J: 7 y u y atDVXym b < iz 2 , 6 — f 7 y 

tlx. x^yb'j^yi. rnys-yhu^/w^y 

iL 7^yr^7^tCyS, toyy-yhSL N'Jy 
>J>yhSL h'J^J^yK, 3. 4, 3' , 4' -t'7x 

-)VT-y?i})VXyW. fcit^ii^xxfvWEMtt 

[0146] yy LTUX^yyy a-/k 

i, 2-Tutfi^y^ur!- J 'k i. 3-ruMvyy 
ya-Jk xx^wyyy 3-/k hyx^yyy 
a-/k 1, 2-7^-wy^U3-;U, 1. 3-7f^ 
y/ij3-;K 2, 3-7*f-L'y/U3-;K 1,4- 
/fi/y/'jn-^, l. 5-^.y^y^-^. 
^yf-^yya-yk i , 6-<M-?y> 7 *- /k l. 
2-vyn^*-tf-yv:*-/k 1,3-^^aA.df-ty 
xtf-^k 1 ,4.-1/7 W\*->T> ; J*-)\s, 1.2-1/ 
ru^yrVi/*? ;—)V. 1.3-y^DM-tyy 
yyy— /k l,4-y;nMvyy^?V-/K 1. 
4—>?n^tyyx^/'-;k 1.10-r^^f- 
uyyyn- /k 1. 12-Hf*yy*-'k #yx 
*vyyU3->k tKU by-X-f-Wvyya— /k -K'J 

n-/K bW/y 4, 4' -yt Ho^f vt*X7 
x7-;k 1.4-tX (/3-t Hodf^Xh^^) * 
y -fe'y, 1 ,4 -t'X (/3-h KD=ifylh^y7i- 

;k x/V*y, fx ( p-t h'ndfv-7x-;W) x-f 
;k t'X ( P -tHoJfy7i-/H X/Wtfy. fx 
( p-t Ka=>fx7xx;u) yyy, 1, 2-fX (p 
-h Ko^f y7x-JH xy y, fX7x7-yt-A, f 
^7i/-K. 2, 5— fy9\yy^-!V. Ztlh 



coy y n -mcx^- v y** is Y fr'tiUn Lrt: y U a- 
/l^, &£fc$*$*U.3r#iiyy 
[0 147] dfL^yjn-^a^x^wyyua 
-;k l, 3 -7*nf u-yyj3-;k l. A-V^v 
y^ij^-;^ ! ^-^^n^-fy^yyy— Mf- 

ffsfcU^. 

[0 14 8] Cixfey , J3-;Hy5'|-c7)^«T;^-;Ui: 

lt, h'jyf-o-yi/yyy, byy^-n-/txyy, 
hyy^-a-^yo/^y, ^y^xuxy h-;k /'J 
-ka-/k 's.drifybU^--;^t'* i *(ff>iiS. 
[ 0 1 4 9 ] t Hodf l/ij)Vif.ym.b L'C(i> ?LSL ? 
xyg?, U yam ffEBL tHn*v#BL 3-th* 
n*S/SR, P-tFn*MfefMHI. p- ( 2-t 

-f-tf-y^tfylL 2fd4,riiA>coxxf^j£liIM 

[0 1 50] S«xxr;UfcL?{±, £-*7*n7?b 

y, /g-rotTj-^y by, /3-y^-;u-/?-7-nt^7y 
hy, 5-^n5^hy. yynyh\ ^y^F^rt" 

[0151] Zm/VXyMhKtet Yu^i/tuVK 
/HXf;K Piya7-< H, K*7K»i:'^W^fL 

[0152] aHWCfflV^*l*sKUXX^A44±fc* 
K)iS;7>* s r y7 y /i^ifcJi^oxx^wBjfilHBH* 
t l.< {4t-7 y uy ^'^/u^yK^JtJi-ewxxx/wg 
*tt8e»*T* *) . -tfc s y u 3 - AiRtiwr/Hf- v y 
yy 3-;pf*>i)'-Ky i^f^tflf^ iw 

[0153] £fcl1St&SWf'l'7?/ltit&t:ltt0XL 
li. &m.MzftlXf-V79)V&&fz\3.Z<7)*X : r)V 

ffi®mmfab ->-7 y v y tzatnxz 

XXt/UT£>6 Z t ffm t < , ct Off* U < «480^ )V 

%&±&&ttx y xxf ^-cft o , § t:ff * l < a 

[0154] ±£6y"y 3-;u^* ? r;i-^ yyyy a 
-yUT'fcS^yxxr^ttt, -tyj n-^^t^L 
XT)^\/y/ ] J^~^^lX70^%VJ±^-f 

80tA*iaJi-Mpr4sff yxx-fA-T'* 0 , $ fefcff * 

l < (490^ /w%tub-^*-rs^ y xxxrt'-e&s . c i 
t-t-37/^uyyy 3-/K4. 

[0 1 5 5] -^fflnMlit?^^^^ 
»*Jt{4*cJ)XXr/W»rRttKW«-i: UTti, 1.3- 
t7?i/yy*;KfyS < i ,4-77 y:uy^*^-K 
ySL 1.5— f7yu-y-y^;^y|S- 2.6-f-7y 
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[0 1 5b]*%?RX'm^htlhTlV*\s>'7'V?-)l 
t L/C 14. xf-i/y^»ja-;k K 2-7ntuy/ 
ija-*, Is 3-rotU>-^'j3-/K Is 2-7 
^-l^y^'Jr?-^, 1, 3-^U^'J3-;K 2. 
3-7>l^>'7' , J3-;P. 1 ,4-7J-UyfVn- 
/k I, 5-*y 9 ttiy+WV*'- 
/k l , 6-^-9" y^'*- ;K 1. 2-s'?n'v*-9- 
y^-;K l,3-y?nMfy^-;K 1.4- 
y7a^fy^-;k l,2-i'9tl*K*iryiSX 
9J-)V. \,1—S/9xi+s&*)ry i J*9J—ft'. 1,4 
-i/^pAsdf-f yi/XfS—A'. 1 ,4-v^OAsdf-t 
vi;x^y-;K l.iO-f^f^^^-'K 
is 1 2-Kf*>'S>*-Jl*iWMJ t fc*i*. Cifi^Ji 

[0157] *J6^te|f'JxxfA'k IXittf 'Jxf-I^ 

-k ^yyf-i^y^^^i^-hs wraKvsi-y 

[0 l 58] *%HBtt3tt«»^Ux^r;KOBW 
ttS(40. 4~1. 2d l/gT'S>6C:i:a ? #£L<. 

0 . 4 d 1 /g*STC»4jK!;xx-r/Uffl«*k UrB*0 
!t*(=»t6. Sfifcl • 2d l/gSjBiiJK'Jv-S 

7b% t )1&tl<&\ XVmKlZ. 0. 4-0. 
8d 1/gs ZWzmtKliO. 4~0. 7d 1/g 
X'foh. 

[0 1 593 #&Bjja;Kyxxf7l^jfeOt-< s 3. < t 

t> amwmm&x'b zztmtK. s e#£fi 

fc a** Off* U\ ^ft^mfr&lift 

i). 

[0 160] 

[0 1 6 1 10.T, W^fflv^fffiffi^SSrOTtC^ 
1\ 



DSWttJK (IV) 

xxr/H: 7 x 1 , 1. 2, 2-rh5? 

ooi?y»6/4 (ftut) m$m&&tiiffiLxmM 

L, iBK3 0iCfcTHJ£U:. 
[0162)2) JBScSafc^*-* (TS ) 
mtM&Lti I vimo. 65di/g (^MiSitm : 
[IV]; ) *>PETW»?-y71 gZtfyZW&g 

(cAixi 3 oxrei 2^raKS^L^^s mmm% 
Tx-3 o oxxt 2«ia»nK»(cie$t«ft(o i v 
(mmm ; I V] „ ) *>ts twjkmv^j 

8-t4 9 7Jll 9 9 0^) frh3\mtfz. 

TS = 0. 245 { [ I V] f 2 -i-47 - [ IV] i 

- 1 - 47 > . 

[ o 1 6 3 ] 3 ) mmssm/w-* ( to s j 

fcttft&l/fclVjWBO. 6 5d l/gOPETUi^'y 
*-y:r*i&a»»ai 3 0°Ct'l 2«BK2E«6»Lfct 
C00 . 3 g£#5;M*IMf£.Wl7 0-CT'l 2mfflM2. 
MklMk. yjlsX-tm L fcffiaTT 2 3 o-c. 
1 54HSHnJ!!i WrflW) I V*><k JJELfcT S tm tT 
IEIHl3S*fflv^*«>fc. fcrtfU [IV] i fccktf 

[iv] , ,tt*<t-wai!!!*MM» ttmumm i v 

(d 1/g) Sr»t. 

TOS = 0. 245 { [ I V] fl ■>.«7-[IV] i 

.-»•" ) . 

[ 0 1 6 4 ] 4 ) ■ttO*#l*tt> ( H S ) 

j8»a^tTtt4>nfcffl«ttB&WBo . 6 5 d i /g 

(MSsfF; [IV] i ) nPETUiSyl- yrSr&ffit 
iO^JK^ts Wl g«r*S»l 0 0ml fcftfcb'- 
tf-fcAfU flffflSt LT 1 3 0°Ct»s JnEEL-Jt^ 
frTK6i*raflB ! PLfc. tSiM»<OPETfc:ov%T I V£ 
#J€t ( [ I V] f 2 ) s BTFOrtfcJ: Ott^JSttvN- 
7^-^ (HS) 

HS = 0. 245 < [IV] f f''» - [IV]j 

-1.47 } 

[0 16 5] 5) *7-WblA5^-^- (A 
b) 

»MJl-&Lr*fetlfcIVjW»0. 6 5dl/g<?)PE 

^ySrPET^iS^TMcWL-tryf-^x^fc IX 

0. 05mo l%ffifflLta^L3tPET<ObfflS:g|^ 

[0166] 6 ) fm^-Xm (Haze) 
m$3&LtzIVtf¥)0. 65dl/g<OPETUyy 
f'/75rp-?OD7iy-;l'/l, 1, 2. 2-fl 
5tnnx.fi yff)3/l?&ifm (fiJJt) tcfflMffUT 
8 g/ 1 0 0 m 1 cOi^^t I . B*«feIittt^#a)S 
1 E£H-NDH2 0 00*ffl^TSia-Ca!l£LJt. iJSTjffi 
14J I SJitSJ I S-K7 1 0 5tCffiO. -fe/Hlcm 
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Haze (%) = (DF/TT) xlOO 
iOHaze (%) 

(016737) ffilWJS itXa«WW«lltt 

ts*«i<oaa8tttt 8 y x/p 1 4 asto* wifl*» ®# 

tz. 

O : IMf}£ffi£&irtt 

x : ±w^i 

10 16 8 3 8) imowsmsi* «atrr#ft 

Ocm, ?o^7HXt-K2 0 0mm/#Kt, 86 

[0 1 6 93 9) gfl&l 6 0*Cfc;fe»tSJW»* (SH 
D) 

4fKHCl/3 3 (^A/fv-f'y^X) <OffiS£ 
JINt, *?>ft£LO (mm) SrJB&fr*. <XWC±iaifr 
fi£JK D l&t? > IffltWtllfcWutlBR l 6 O'CT'3 
O^Hfla»-f&. **>ttfcSIU SJ^l/3 3 
/r^r-y^^) OitSSr^t-C-eoft^Ll (mm) 

xfBLl ■ L2 fc<fc*fcft\U flSRJDEtt 
$(SHD) *»aj-T4. W. »a45Htffc\ 

SHD (%) = (LO - LI ) /LO X100 

[01703 diifiw i ) 

^2u ■,?-XT-yuxm*-h?\/-7'z&mi. its 

XWaltzt'Z (2-hHDdfxXf-;|/) fl^7?l/- 
htii^'J^-^fi^ftfcWt. M^M^t LT 
T^S-^^r-fef-^T-feh^— b«02. 5g/l<0X 

■T-i^y/y ^ # 'J xxf^+«#fc^ L 

■Cr/PS-^AJS^fcLTO. 0 15mol%t7x- 
)VTt.X*>mVX1-)V<n 10g/l Wtf-W V/U 3- 
/HWStlWE^KW U7x x/p*7* y&i;* f-^fc 
LTO. 0 3mo l %. feilfBSKUf-^rjMaftS 

o g/ 1 coxf-uy/y 3-/w»«*»jS^tc*f tx 'J 

j-VJ^MTt IX 0 . 0 2 5 m o l %JDXT » g^S£B 
S^T^ff^T 2 4 5 0 CT*1 O^HSBHfPLfc. &WC5 0 
7>l9£gLT 2 7 5T:£T#SLoo£JE&Wffi7J£® 
XlZTifX 13. 3Pa(0. lTorr) tU?^> 
£2 7 5°C, 1 3 . 3 P aX'SB^^ifr^. 

[01713 ^'JxfUyfl/^^lz-^IV^O. 

6 5 d 1 / g f&jjttt SL-CfcH UJtm^WB ( A P ) 

t±8o »?t> o , mmi*mmmmmm.fr%m w-f 

&i>COX'3>r>fz. 

[ 0 1 7 2 3 4fc. ±li(D&m^zX%t>tltz I V# 



0. 65d 1/gW^yxf-l^yf U7^U— hSr^ffi 
fcttoTf-yr-fcLfe. dWPETV^yf-'yrSrffl^ 
TSM^fcflV^Jgtt^*-* (TS) 

fc. Tsiio. i8t'*)0. ascSttiiajFcjb-jfc. 

[0 1 733 fflBf - 7 7'ft LfcPETU y y £ ftifefcfl! 

(TOS) TOS(±0. 0 7T'£> 

o . xmnmmMmmixmtitz p e*to* 

RrtScJettfc t Strut i> <7>T'£> -? . 
[0 1 743 4*:, fflB^-y^fcUcPET^vy^ffl 
^Xty-bmZXfrte. #5-bffit±4. It*-) 
rt: . RttJctHE?- -v 7MfcLfc P ETVi/'y £ fflWtSSifc 
\-Xg(Haze) HazeliO. 1T'J> 

[0 1 753 J§l!lt^n#WcPETVi.*y^<yrS: 

sana, mvaintcfttft u tlso . 24mmw 

y 7 ^ x£ 1 8fl#t 2 8 8°CT'ttttJ§ 

S&Kfi^Tfta, JH'Jy/flL 30 00m/* 

x-wmifc. w^mfomw&m&t ixmzm 

^o-7-8 0°C. -fe-y b&Kl 5 0°CT'l . 6 
5fgHMfftT3 0rvr/7X, 1 87 4 7> y b><0 
atf'Jxx-f . ffi*^^M$t±6%T- 

fcofc. LT^»n-5-8 0°C, t-h-fe 

7bL^Tl. 6 5 U30fyf7n. 
1 87 a y KO!Kyx^r/H©***ftfc. JE*tf> 
^ra^{±2 0%-C'J>o/c. 
5 0 0m/mi nf'f y^^-X^Ia5r^TV^, 6 07"'^ 
T7?X367o^yWJ xx-r;WSi'i*$:it 

imm&i>&ttX'h'>tz. #fe<tfc*o*^*wtfc*fi 

ffl»tflEffl-fStU4M4>IBBlO J firV^«)T*-5fe. 

[0 1 76 3 (IOS«2)fflB^tt«i:t"CT^S-'> 
AT-fef-^T-bh^-hc02. 5g/IOTfl/y/!J 
n 'J XT. T>V*<rm$.Wzft I X T)V S x 

^AH^kL-TO. 0 1 5mo \%&Z.XM 1 &3> < >tvy 

(II) 5 0 g / 1 coxf - V y / y a -7M8vg£ 

LT3^ Mt^Ffc LTO. 0 0 5 mo 1 % 

tnixmm&RfcZ'K^nt'tiKPETi'isy-f'vyi 

y 7 X i 8ttrrsDWsP:£# i <o 2 9 oxi-cttajs 
-tt, »ffit:fi!oT»ai. =r-f y y^a. 3000 m/% 

fj?Sa-7-8 0 , C, h-h-fe-y hL^rVif-1 . 5 
5®:SttU20fyf7?X > 187o^yW 
^yxxr;HEff**»fc. IS^yxXr/M*S: 1 
9 O'C^NlfMt— ^— t Dxyv" 3 y^'f AO . 06 
#T'5!--A*-7-f-H$5 0%-CajaS-tir, m^MKlW. 

mizmmm 1 gisaii-r v?v-xmmmmz 

60fyf7?X367'(7^yWJXAf 
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[0 177] (2SKM3) SfltettffiJ: tTT^S-^ 

■TAJHPfcl/CO. Olmo l%i>J;t/8Hgy^A:: 
jfcftttl 5 0 g/ 1 <7)Xf-V>^'J i-foimZWiS&Mz 
MLXVI-V&BHTblXO. 1 mo I XMtXBXfe 

? X 2 4 7 •< -5 ^ y V (DUBS. 3 CDHKSrE^S t 5 5 
T isf v 7 X 4 8 7 4 9 * >- h 2 0 %(7)4>£ii 

[oi78] (jtwi) mmix. EWtrvf^ 

y*, ^nia 5 PET#<oKj&ft£#LTTy^yK 
^fcbto. 05 mo lXK&ftAdet^UfcJelftM: 
HJSJIJlfcP^^^ltofc. AP146 54K TStt 
0. 2 2. TOSliO. OlX'h*). Z\tlb<?)WHZ-0 

;ntioiw 1 1 ®mzmm& u/£Rw>*wu3 j; 

[0 1 793 itm\l<T)1--vTltUzPET\si; 
ySfflV>T*9-bfi**«)fc. ^9-bfiiil . IT* 
SSttm~3<&#9-bffifc*tLAb<4. 0 

[0 180] 



i«< 


3 ( 


D ( 


D x 


si 


D < 


D I 


D x 


si 


□ 


<| 


< x 


si 


0 


0 


O x 


3 

ac 


o 


o 


<*i a 




r— 


in 
? 


in ~ 


H5 


S 


CM 


2 S 

o o 


TOS 


B 


3 

O 


~ °. 

o o 


TS 


O 


3 

O 


53 » 

o o 




8 








O O Q 


o o 
> o o 


— in 
o o 

q a o 




i!l 

SI §| 


-It 

» "7" fv 

l|* 


us is 




§?! 


Nil 


gin 




i 


CNJ 


CO — 

i i 



s. 

I 

» 

u 

« 

&< 

?! 

G 

4 

m 

d 

ft 



[ 0 1 8 1 ] fi-^flMfc lttie^'; yft^ft 

a , b atmEfrffifc <t o » feitfc u vnc&ywTti $ 

fc. 'J Wb^ftA^jM(iTte^<ot ts 0 . 
[0 182] 
HL6 5 ] 



H °-~O~ CH 2~f~ 0H 



[0183] 'J yft-^A^ffiiijftiTW?) t « 0 . 
[0 184] 
Ht6 6] 
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[0185] ( u yib&ftcor^ s -»> a«*>&j&w ) 

O-ethy 1 3 , 5-di -tert-bu ty 1 -4-hydroxybenzy 1 phosphon 
ataOT/US-^AJg (7/U$*SA) 0>&J£ 
[0 186] l.Sodium(0-ethyl 3,5-di-tert-butyl-4-h 
ydroxybenzy 1 phosphonate) <7)ii #c 
5QiWciMk^hU^*«f^.5g (84«ol) t*9J- 
;W6.1ml^)^?SaE+tcli ethyl (3, 5-di-tert-butyl-4-h 
ydroxybenzy 1) phosphonate 5g (14mmol) O^fS—tV 
«.lml£jD;L g«#HMT24B$Hinf^iaS:ff^ 
fc. WG». SM^*fcSJL*#fcWSiCT.33g (7 
Onnnol) WiBftfc*JR. 4 VWV-Jl/Cft 

dium(0-ethyl 3, 5-di -tert-butyl -4-hydroxybenzy lpho 
sphonate) £3.4g (69%) ftfc. 



IWS : 294-302°C (#») 

iH-NMR(DMSO.S): 1.078(3H. t, J=7Hz), 1.354 (18H. 
a), 2.711 (2H. d), 3.724(2H, m, J=7Hz), 6.626UH, 
s), 6.9665(2H, s) 

7c3B»«f (**y3rttia»fi) :Na6.36%(6.56%), P 
9. 18% (8.84%) 

[ 0 1 8 7 ] 2. O-ethy 1 3, 5-di -tert-bu tyl-4-hydroxy 
benzylphosphonate^T/US-^Afi (TV^SfiA) 
j£ 

SatHWT^Sodiui(0-ethy 1 3, 5-di-tert-butyl-4- 
hydroxybenzylphosphonate) lg (2.8mmol) CO*JgJK7.5 
raUC^r;^5-^A97Kft% 364mg (0.97mmol) 

gfc, SeiftLTO-ethyl 3,5-di-tert-butyl--4-hydroxybe 
nzylphosphonatecOT^S— *>idB£860mgi#fc. 
JB« : 

Sb£ : 183-19ZC 
[0188] 



(72)^0M ff^« J¥- F?-A(##) 4J029 AA01 AA02 AA03 AB04 AC01 

aa»*»rf?SBarTB 1 # 1 * mm AC ° 2 ®m BA02 BA03 BA04 

ma&m&mmft BA05 BA07 BA08 BA09 BA1 ° 

BB05A BB09A BB10A BC05A 
BC06A BD03A BD04A BF09 
BF18 CA02 CA03 CA04 CA05 
CA06 CA09 CB04A CB05A 
CB06A CC03A CC05A CC06A 
CD03 CF14 CF15 EA02 EA03 
EB05A EG02 EG03 EG05 
EG07 EG09 HA01 HB01 JB191 
JC541 JC551 JC561 JC571 
JF221 JF451 

4L035 BB33 BB59 BB89 BB91 CC11 
DD15 EE02 GG02 

4L036 MA05 MA33 MA39 MA40 PA01 
PA03 PA33 PA46 RA03 UA08 
UA26 
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